Rare co-existance of disease or pathology Background:
Background
Stress cardiomyopathy is reported among elderly females who present with anginal pain after a severe emotional or physical stressor with an incidence of 1% to 2% [1] . It is typically associated with ischemic electrocardiogram (ECG) findings similar to an acute myocardial infarction, with ST segment elevation being the most common (43.7%), followed by ST depression (7.7%), QT interval prolongation, T wave inversion or abnormal Q waves [1] . Some cases of left bundle branch block (LBBB) or high-grade atrioventricular block are also noted [1] . We present this case report of a male patient with underlying psychiatric illness who developed stress cardiomyopathy with atypical right bundle branch block (RBBB) that was triggered by combined exacerbation of his underlying psychiatric illness and asthma.
Case Report
A 58-year-old male with known schizoaffective disorder, hypertension, and asthma presented with acute worsening of shortness of breath. Initial vitals were within normal limits. On evaluation, the initial ECG showed a RBBB and left posterior fascicular block ( Figure 1 ) that was not present on his previous ECG ( Figure 2 ). The initial troponin I was elevated (1.8 ng/mL, normal < 0.04 ng/mL) and echocardiogram unremarkable. Other laboratory investigations were unremarkable. The patient was managed as a case of non-ST elevation myocardial infarction with asthma exacerbation. The following day, the patient exhibited increasingly agitated behavior with worsening of the asthma exacerbation accompanied by new T wave inversions (TWI) on the anterolateral leads ( Figure 3 ) and rising troponins (4.9 ng/mL) ( Table 1) . He denied any chest pain, dyspnea, or palpitations at the time the troponins peaked. On examination, bilateral extensive wheezing was noted. After ruling out organic causes such as acute neurologic or metabolic changes for his behavioral changes, the patient received lorazepam to control his agitation. A bedside echocardiogram was done due to the rising troponins with ischemic ECG changes, which showed left ventricular apical ballooning. Due to the high suspicion of stress cardiomyopathy, he received lorazepam 2 mg intravenous (IV) every 8 hours to prevent further episodes of agitation and low dose beta-agonist nebulization for acute exacerbation of asthma. A formal echocardiogram was done the following day, which showed an ejection fraction of >55%, and apical ballooning with hyperkinesis of the basal segments ( Figure 4) . A nuclear stress test (NST) was done which showed a moderate fixed perfusion defect on the apical segment ( Figure 5 ). Left heart catheterization with coronary angiography was planned to evaluate for underlying coronary artery disease, but the patient refused any invasive procedures. The patient was discharged on aspirin 81 mg/day, atorvastatin 40 mg/day, lisinopril 2.5 mg/day, and metoprolol succinate 
Discussion
Stress cardiomyopathy, also known as Takotsubo cardiomyopathy or apical ballooning syndrome is characterized by a transient left ventricular dysfunction that may mimic an acute myocardial infarction but without evidence of obstructive coronary artery disease [2] [3] [4] . Imaging shows hypokinesis of the left ventricular mid and apical segments with hyperkinesis of the basal segments leading to a distal ballooning of the apex [3, 4] .
In most cases, the regional wall abnormality extends beyond the territory perfused by a single epicardial coronary artery [4] . Stress cardiomyopathy typically occurs among post-menopausal women who present with anginal pain. Some patients also present with dyspnea, syncope, or even shock in the setting of an acute episode of severe emotional or physical stress [2, 3, 5, 6] . Typical ECG findings include changes that can also be seen in myocardial infarction such as ST elevation (STe), ST depression (STd), T wave inversion (TWI), prolonged QT interval, left bundle branch block or high degree atrioventricular block. But the presence of STe without reciprocal STd or TWI is more prevalent in stress cardiomyopathy compared to myocardial infarction [7, 8] . To our knowledge, this is the first case of stress cardiomyopathy that is associated with new onset RBBB and left posterior fascicular block, along with typical findings of TWI on the ECG that developed in the dual setting of asthma exacerbation and psychiatric disorder.
Retrospective studies have shown an association between stress cardiomyopathy and psychiatric illness. Around one third of patients with stress cardiomyopathy had a psychiatric comorbidity, such as depression, anxiety or schizophrenia among others [9-11]. Exacerbations of psychiatric illness have also been reported as a trigger for stress cardiomyopathy [9]. The psychiatric illness was managed accordingly, and the cardiomyopathy resolved after 3 to 4 weeks [9-11].
Other studies have also shown stress cardiomyopathy in the setting of an acute asthma exacerbation or after repeated use of beta2-agonist inhalation [10] [11] [12] [13] [14] [15] [16] [17] . Most of the cases involved elderly women with a history of asthma presenting with dyspnea rather than chest pain [12] [13] [14] [15] [16] [17] [18] [19] . Only 1 case involved a male patient who presented with asthma exacerbation complicated with stress cardiomyopathy after frequent inhalation of steroids and long acting beta2-agonist [17] . There was resolution of the cardiomyopathy after 2 to 3 weeks among the cases reported.
The exact mechanism of the pathophysiology of stress cardiomyopathy is not yet fully understood. Due to its association with severe emotional or physical stress, it has long been postulated that a surge of catecholamines from increased sympathetic activity can induce coronary microvascular spasm and myocardial dysfunction [20, 21] . The transient ventricular dysfunction occurs as a result of catecholamine-induced myocardial stunning or myocardial toxicity [22, 23] .
The role of catecholamines in the brain-heart axis is thought to account for the association of psychiatric disorder with stress cardiomyopathy [24] [25] [26] . Psychiatric patients have higher catecholamine levels and have a higher cardiac sympathetic sensitivity through reduced catecholamine uptake [27] [28] [29] . This may explain the predisposition of patients with psychiatric disorder to develop stress cardiomyopathy.
Asthmatic patients are also predisposed to develop stress cardiomyopathy since asthma exacerbation can also cause elevated catecholamine levels in response to increased sympathetic activity [30, 31] . Repeated use of beta2-agonists for management of asthma is another potential trigger for stress cardiomyopathy as well. In vitro studies have shown that the apical cardiomyocytes have more beta2 receptors and are more sensitive to epinephrine compared to basal cardiomyocytes [21] . As in the case of our patient, he was also predisposed to develop stress cardiomyopathy secondary to his underlying psychiatric illness, the asthma exacerbation and repeated use of beta2-agonists.
The initial management of stress cardiomyopathy is similar to an acute myocardial infarction until obstructive coronary artery disease has been ruled out. But in our case, we were not able to effectively rule out coronary obstruction through coronary angiogram. We suggest using alternative methods such as cardiac nuclear imaging techniques if the patient is not willing to undergo coronary angiogram or if contrast is contraindicated in the setting of renal failure. Both single photon emission computed tomography (SPECT, using 201 thallium chloride or 99m technetium sestamibi) which provides semi-quantitative information and position emission tomography (PET, using 13 N-ammonia 82 Rubidium) which offers quantitative measurements, have been used in stress cardiomyopathy for assessment of perfusion, metabolism, and innervation. The "myocardial thinning" in the apical segment may lead to a reduction in isotope counts because of the partial volume effect, which may mimic reduction of perfusion on SPECT, but following correction for this factor on PET, blood flow in the thinned apical regions is intact while the normally functioning basal segments show hyper-perfusion [8] .
Once acute myocardial infarction has been ruled out, the management of stress cardiomyopathy involves addressing the offending factor and managing for heart failure such as beta blockers and angiotensin converting enzyme inhibitors (ACEIs) or angiotensin receptor blockers (ARBs) [8] . The use of ACEIs or ARBS is associated with improved mortality benefit, whereas beta-blockers did not show any survival benefit after 1 year [2] . The triggering event for the cardiomyopathy in this case was controlled with benzodiazepines for his agitation and salbutamol nebulization for his asthma exacerbation. The frequency of salbutamol nebulization was decreased after his asthma exacerbation was stabilized to prevent further exacerbation of his cardiomyopathy. He was then started on metoprolol succinate and lisinopril for management of heart failure.
The prognosis is excellent, with most patients recovering completely within 4 to 8 weeks, as in this case [32] . However, it can still cause severe cardiac complications such as lifethreatening arrhythmias, acute heart failure, and cardiac rupture among others [33, 34] . Recurrence may recur in 1.5% to 3.5% of the cases, and may be related to underlying psychiatric disorders [35] .
Conclusions
Echocardiogram remains a useful test in diagnosing stress cardiomyopathy since it is non-invasive and can show the transient apical ballooning that is characteristic of this condition. However, ECG findings should not be limited to STe, STd, TWI, or LBBB in considering this disease. It is reasonable to suspect stress cardiomyopathy in the presence of any new ECG findings associated with apical ballooning, especially if it occurs in the setting of an acute stressor. Other echocardiographic findings include atypical variants of regional wall motion abnormalities like basal, mid-ventricular, focal or diffuse. Predisposing factors should also be considered especially among patients with underlying psychiatric illness. The judicious use of betaagonists in asthma exacerbation is another important factor to consider to prevent further worsening of the cardiomyopathy. Future studies should also investigate the diagnostic value of cardiac nuclear imaging as an alternative method to evaluate for transient perfusion defects in cases where patients are unable to do coronary angiogram.
